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The History and Practice of Ancient Astronomy 

Click 

41 

The Quran on Astronomy 

Click 

42 

The Visual World Atlas Facts and Maps of the 
Current World 

Click 


b) B 

looks on Spherical Trigonometry 

43 

Spherical Triangles 

Click 

44 

Elements of Plane & Spherical Trigonometry 

Click 

45 

Elements of Geometry - Plane & Spherical 
Trigonometry 

Click 

46 

Plane & Spherical Trigonometry Surveying & 
Tables 

Click 

47 

Plane and Spherical Trigonometry & Four-place 
Tables of Logarithms 

Click 

48 

Spherical Trigonometry with Numerous Examples 

Click 

49 

Modern Celestial Mechanics Aspects of Solar 
System Dynamics 

Click 

50 

Heavenly Mathematics 

Click 

51 

Principles of Astrometry 

Click 

52 

Plane & Spherical Trigonometry 

Click 

53 

Plane & Spherical Trigonometry 

Click 

54 

Plane & Spherical Trigonometry with Tables 

Click 

55 

Plane & Spherical Trigonometry 

Click 


































































56 

Plane & Spherical Trigonometry 

Click 

57 

Plane & Spherical Trigonometry 

Click 

58 

Astronomy for Surveyors 

Click 

59 

A Text Book of Spherical Astronomy 

Click 

60 

Spherical Trigonometry after the Cesaro Method 

Click 

61 

Spherical Trigonometry for colleges & Secondary 
schools 

Click 

62 

A Text Book on Spherical Trigonometry 

Click 

63 

Spherical Trigonometry for the Use of colleges & 
schools 

Click 

64 

Heavenly Mathematics: Observing the Sun & the 
Moon from the different part of the World 

Click 

65 

Islamic Astronomy 

Click 

66 

Heavenly Mathematics: Highlights of Cultural 
Astronomy 

Click 

67 

A Treatise on Spherical Trigonometry 

Click 

68 

Heavenly Mathematics: The Mathematics of 
Chinese, Indian, Islamic & Gregorian Calendars 

Click 

69 

Finding the Qibla 

Click 

70 

Spherical Trigonometry and related topics 

Click 

71 

What is Trigonometry? 

Click 

72 

An Introduction to Solving Spherical Triangles 

Click 

73 

Packing Triangles on a Sphere 

Click 

74 

Spherical Trigonometry 

Click 

75 

Practical Astronomy with your Calculator or 
Spreadsheet 

Click 

76 

On the Comparative Study of Mathematical 

Models for Earliest Visibility of the Crescent 

Moon and their Modification by Prof Dr 

Muhammad Shahid Qureshi 

Click 

77 

The Nautical Almanac and the Astronomical 
Ephemeris for the Year 1922 

Click 

78 

Tables giving the Times of Rising and Setting the 
Sun and Moon 1917 and 1918 

Click 

79 

Nautical Almanac 2019 A 

Click 

80 

Nautical Almanac 2019 B 

Click 

81 

Lecture outlines on Spherical Trigonometry 

Click 

82 

Prayer Times from the Equator to the Poles 

Click 


























































83 

Computational Astronomy & the Earliest Visibility 
of Lunar Crescent (lmb) 542 Speed of Light 

Click 

84 

The Correct Qibla kamal abdali (lmb) 

Click 

85 

The Moon Project 

Click 

C) Books on Astrolabe 

86 

A Descriptive Catalog of Indian Astronomical 
Instruments 

Click 

87 

An Astrolabe from 14th Century 

Click 

88 

Astrolabe 

Click 

89 

Make Your Own Model Astrolabe 25N 

Click 

90 

How to Construct an Astrolabe, Using your PC 

Click 

91 

Astrolabe in Theory and Practice Version 4 

Click 

92 

Building a Model Astrolabe 

Click 

93 

Astrolabe the Missing Manual 

Click 

94 

An Introduction to the Astrolabe 

Click 

95 

The Jewish Astrolabes Project poster 

Click 

96 

How to Build Astrolabe Resource Pack 

Click 

97 

Building a Model Astrolabe 

Click 

98 

Make Your own Model Astrolabe 35N 

Click 

99 

The Sine Quadrant in Theory & Practice 

Click 

100 

The Venerable Astrolabe 

Click 

101 

The Science of Astronomy & Astrolabe 

Click 

102 

Lalah Bulhomal and the Production of Traditional 
Astronomical Instruments at Lahore in the 19th 
Century 

Click 

103 

618 Astrolabe by Muhammad Muqim Lahori 1047 
AH 

Click 

104 

Astrolabes from National Museum Washington 

Click 

105 

Biruni Chronology Arabic 

Click 

106 

Biruni Ghurratl 

Click 

107 

Biruni-Ghurrat2 

Click 

108 

The Exhaustive Treatise on Shadows by Biruni vol 

1 

Click 

109 

The Exhaustive Treatise on Shadows by Biruni vol 

2 

Click 

110 

Biruni Tahdid English jSLYI i jb£ 

Click 

111 

Biruni Transits English ; <ri ,„J1 

Click 

112 

Heavenly Math The Forgotten Art of Spherical 
Trigonometry 

Click 

113 

On the construction of Ibn Baso’s Universal 

Click 






































































Astrolabe 


114 

Al-Farghani's Tables for Constructing Astrolabes 

Click 

115 

Mathematical Instrumentation in 14th century 

Egypt & Syria: The Illustrated Treatise of Najam 
al din misri 

Click 

116 

Astrolabes and Zijes as Tools of Education & the 
Transmission of Scientific Knowledge from 

Islamic civilization 

Click 

117 

Biruni’s Book of Pearls Concerning the Projection 
of Sphere 

Click 

118 

A Dictionary of Modern Star Names 

Click 

119 

The History & Practice of Ancient Astronomy 

Click 

120 

Al Farghani on the Astrolabe 

Click 

121 

A Commentary upon Biruni kitab Tahdid al 

Amakin 

Click 

122 

Geographical Coordinates of Localities from the 
Islamic Resources 

Click 

123 

An Ottoman Astrolabe Full of Surprises 

Click 

124 

In Synchrony with The Heaven: Studies in 
Astronomical Timekeeping & Instrumentation in 
Medieval Islamic Civilization VOL1 The Call of 
the Muezzin 

Click 

125 

In Synchrony with The Heaven: Studies in 
Astronomical Timekeeping & Instrumentation in 
Medieval Islamic Civilization VOL 2: Instruments 
of Mass Calculation 

Click 


Mathematician , Astronomers and other Scholars 


126 

of Islamic Civilization and Their Work (7th - 19th 
c.) 

Click 

127 

The Astrolabe by Morrison 

Click 

128 

A History of Mathematics & Physical Sciences 

Vol 1 

Click 

129 

A History of Ancient Mathematical Astronomy 

Vol 2 

Click 

130 

A History of Ancient Mathematical Astronomy 

Vol 3 

Click 

131 

A Survey of the Almagest by Pedersen 

Click 

132 

Ptolemy Almagest by Toomer 

Click 

133 

16th Century Drawing of an Astrolabe made by 
Khafif Ghulam Ali by Saliba 1991 

Click 

134 

A Lahore Astrolabe of 1587 at Moscow: Enigmas 
in its Construction 

Click 

135 

Art, Icon & Architecture in South Asia Ziauddin 
Globe (2mb) 

Click 

136 

Islamicate Celestial Globes: Their History, 
Construction and Use by Savage Smith 

Click 



















































137 

Science and Technology in Islam by Sezgin 

Click 

138 

The Astrolabe Craftsmen of Lahore and Early 

Brass Metallurgy 

Click 

139 

Notes on A1 Biruni on Transit by Toomer 

Click 

140 

What is an Astrolabe & What is an Astrolabe not 

5th Ver 17.01.2018 

Click 


For more details visit 


www.kanzuliman.org 













Trigonometric Table 


Angle 

in 

Degrees 

Angle 

in 

Radians 

Sine 

Cosine 

Tangent 

Angle 

in 

Degrees 

Angle 

in 

Radians 

Sine 

Cosine 

Tangent 

0" 

0.000 

0.000 

1.000 

0.000 






1 ° 

0.017 

0.017 

1.000 

0.017 

46" 

0,803 

0.719 

0.695 

1.036 

2~ 

0,035 

0,035 

0.999 

0.035 

47" 

0.820 

0,731 

0.682 

1.072 

3" 

0,052 

0.052 

0,999 

0,052 

48" 

0.838 

0.743 

0.669 

1.111 

4" 

0.070 

0.070 

0,998 

0.070 

49" 

0.855 

0.755 

0,656 

1,150 

5" 

0.087 

' 0,087 

0.996 

0.087 

50" 

0.873 

0.766 

0.643 

1.192 

6" 

0.105 

0,105 

0.995 

0.105 

51" 

0.890 

0.777 

0.629 

L235 

7" 

0.122 

0,122 

0.993 

0.123 

52" 

0.908 

0.788 

0.616 

1,280 

8" 

0.140 ■ 

0.139 

0,990 

0.141 

53 c 

0.925 

0,799 

0.602 

1.327 

9" 

0.157 

0.156 

0.988 

0.158 

54" 

0.942 

0.809 

0.588 

1.376 

10" 

0.175 

0,174 

0.985 

0.176 

55" 

0.960 

0.819 

0.574 

1,428 

11" 

0492 

0,191 

0.982 

0.194 

56° 

0.977 

0.829 

0,559 

1.483 

12" 

0,209 

0.208 

0.978 

0,213 

57" 

0.995 

0.839 

0,545 

1.540 

13" 

0,227 

0.225 

0,974 

0.231 

58° 

1.012 

0.848 

0.530 

1.600 

J4° 

0.244 

0.242 

0,970 

0.249 

59° 

1.030 

0.857 

0,515 

1.664 

15 C 

0,262 

0.259 

0.966 

0.268 

60" 

1.047 

0.866 

0.500 

1.732 

16" 

0.279 

0,276 

0.961 

0.287 

61" 

1.065 

0.875 

0.485 

1.804 

17" 

0.297 

0.292 

0.956 

0.306 

62° 

1.082 

0,883 

0.469 

1,881 

18° 

0.314 

0.309 

0.951 

0.325 

63" 

1.100 

0.891 

0.454 

1,963 

19" 

0,332 

0.326 

0.946 

0.344 

64" 

1,117 

0.899 

0.438 

2.050 

20" 

0,349 

0.342 

0.940 

0.364 

65° 

1.134 

0,906 

0.423 

2.145 

21° 

0,367 

0.358 

0.934 

0.384 

66° 

1,152 

0.914 

0,407 

2.246 

22° 

0.384 

0.375 

0,927 

0.404 

67" 

1.169 

0,921 

0.391 

2,356 


0.401 

0,391 

0.921 

0.424 

68" 

1.187 

0.927 

0.375 

2,475 

24" 

0,419 

0.407 

0.914 

0.445 

69° 

1,204 

0.934 

0.358 

2.605 

25" 

0.436 

0.423 

0.906 

0.466 

70° 

1,222 

0.940 

0.342 

2.747 

26" 

0,454 

0.438 

0.899 

0.488 

71" 

1,239 

0.946 

0,326 

2.904 

27" 

0.471 

0.454 

0.891 

0.510 

72" 

1.257 

0.951 

0.309 

3.078 

28° 

0.489 

0.469 

0,883 

0.532 

73" 

1.274 

0,956 

0.292 

3.271 

29" 

0.506 

0,485 

0.875 

0.554 

74" 

1.292 

0.961 

0.276 

3,487 

30" 

0.524 

0.500 

0.866 

0.577 

75" 

1.309 

0.966 

0.259 

3.732 

31" 

0*541 

0.515 

0,857 

0.601 

76" 

1.326 

0,970 

0.242 

4.011 

32" 

0,559 

0.530 

0.848 

0.625 

IT 

1.344 

0,974 

0.225 

4,331 

33" 

0,576 

0.545 

0.839 

0,649 

78" 

1.361 

0.978 

0.208 

4.705 

34'- 

0.593 

0.559 

0,829 

0,675 

79" 

1.379 

0.982 

0.191 

5.145 

35 u 

0.611 

0.574 

0,819 

0,700 

80° 

1.396 

0*985 

0.174 

5.671 

36" 

0.628 

0.588 

0,809 

0,727 

81" 

1,414 

0.988 

0,156 

6,314 

37" 

0.646 

0.602 

0.799 

0.754 

82" 

1.431 

0.990 

0.139 

7.115 

38" 

0.663 

0.616 

0.788 

0.781 

83" 

1,449 

0.993 

0.122 

8.144 

39" 

0.681 

0.629 

0.777 

0.810 

84" 

1.466 

0,995 

0.105 

9.514 

40" 

0.698 

0,643 

0.766 

0.839 

85" 

1.484 

0,996 

0.087 

11.43 

41° 

0.716 

0,656 

0,755 

0,869 

86" 

1,501 

0.998 

0,070 

14.301 

42° 

0.733 

0.669 

0.743 

0,900 

87" 

1.518 

0.999 

0,052 

19.081 

43" 

0.750 

0.682 

0.731 

0,933 

88" 

1,536 

0.999 

0,035 

28.636 

44" 

0.768 

0.695 

0.719 

0.966 

89" 

1,553 

1.000 

0.017 

57.290 

45" 

0.785 

0.707 

0.707 

1.000 

90" 

1,571 

1,000 

0,000 

oo 



Useful Geometry Formulas—Areas, Volumes 


Circumference of circle C = ?rd = 2irr 


Area of circle 


A = 7tt 2 — ----- 


Area of rectangle A = Iw 

Area of parallelogram A - bh 


Area of triangle 

Right triangle 

(Pythagoras 

Sphere: surface area 
volume 

Rectangular solid: 
volume 

Cylinder {right): 

surface area 
volume 

Right circular cone: 


A - \ hb 



I h / \h 
-L... /■_[ 

b 




c 1 = a 2 + b 2 

b 

& t= 

-fir' 

i! 1! 



v.._y 

V — twh 

w 1 

A — 2 wrl + 27rr 2 

V = wH 



surface area A = irr 2 + ttt \/'V 2 + h 2 / 1 

volume V = 1 7 rr 2 /i /r-r 



Exponents [See Appendix A-2 for details] 


[Example: (a 2 )(a 2 ) = a 5 ] 
(a fl )(h n ) ~ (ab) n [Example: (tf 3 )(^) = (aft) 3 ] 
(a n ) m = a nm fExample: (a 3 ) 2 — 


Example: (tr*) 4 = a 


a = — 

a 

a 1 - Va 


a~" - — - 1 

a n 


a- - Va a 1 - n/va 

(**){*= i = lEx.:{a*)(<r 2 ) = a 3 ] 


Quadratic Formula [Appendix a- 4 ] 

Equation with unknown x, in the form 
ax 2 + bx + r = 0, 
has solutions 

—b ± \/V - 4ac 

x --- 

2 a 


Logarithms [Appendix A-8; Table p. A-11J 

If y — 10*, then x = logj^y = logy. 
If y = e x T then x = log* y - In y. 
log(aft) - Jogu + log b 


l0g \^j ^ ]ogi 

logfl n = n log a 


Binomial Expansion [Appendix A-5] 

,1 . = l ♦ + + ^ ... _ 

2-1 3-2-1 ' 

- 1 -f nx it x « 1 

[Example: (1 + 0.01 ) 3 « 1.03] 


[forx 2 < 


(-0(0-01) ^ 1,005] 


Fractions 


a C 

— = - is the same as ad = be 
b a 


Trigonometric Formulas [Appendix a-7] 


adj (adjacent) 


opp (opposite) 


°PP 

sin 0 — - - 


„ ad J 

cos 8 = - 

hyp 

„ „ °PP 

tan 0 — —— 


adj 2 + opp 2 - hyp 2 (Pythagorean theorem) 
sin 8 

tan 8 = - 

cos 8 

sin 2 8 + cos 2 8 = 1 
sin 28 ~ 2 sin 8 cos# 

COS 20 = (cos 2 0 - sin 3 6 } = (1 - 2sin 2 e) = (2cos 2 fJ - 1) 


sin(180“ - 8 ) = sin0 cos(180" - 0) = -cosfl 

sin(90° - e) - cose ] , 

c«(W - , d„8 } |0 « « < W| 

sin j e = \/(l - cos 0)/2 cos { 6 = \/(l + cos »)/2 

sin# ~ 8 [forsmall# ^ 0,2rad] 

q 2 

cos # ^ 1 — — [for small # ^ 0.2 rad] 

sin (A ± B) = sin A cos B ± cos A sin B 
cos( A ± B) - cos A cos B + sin A sin B 
For any triangle: 

c 2 = a 2 + b 1 — 2 aft cos y (law of cosines) 

sin a sin j3 siny 

= —:— - (law of sines) 

a b c 


<a Jh 




M The Unit Circle 


■ Radian Measures 







Definitions of Trigonometric Functions 

sin# = ^ cos# = - tan# = ^ 

r r x 

CSC# = - sec e = - cot# = - 

y x y 


LAW OF SINES: = ^2 

o. b c 

LAW OF COSINES: a 2 = b* -h <r - 2bcc 



The square of any side of a triangie is equal to the sum of the squares of the other two sides 
minus twice the product of the other two sides times the cosine of the angle between them. 
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